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Description 

Th present invention is concerned with a m thod for refining edible oils with the aim to avoid any refining step 
which is not considered natural. 
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Background of th inv ntion 

Th purification process of a crude edible oil usually comprises the removal of phospholipids (degumming) by 
means of water, acid and/or a sorbent. Oils for which degumming was the first refining step still contain substances 

10 which have a negative influence on taste, smell and keepability. Those substances comprise inter alia free fatty acids 
and destabilising peroxydes. For the removal of several unwanted substances a process is used called deodorisation, 
which can be performed by stripping the oil with a stripping medium e.g. steam, at temperatures above 200 9 C. Stripping 
at such relatively high temperatures has the disadvantages that the oil may decompose and that unwanted and some- 
times even toxic compounds are formed. 

J5 It has been realised that oils having a flavour which is much alike the natural flavour might be much appreciated 

by oil consumers. However, the natural flavour of an oil may suffer from the presence of substances which contribute 
to an off-flavour perception. The problem is to remove the flavour deteriorating substances while preserving and pref- 
erably increasing the flavour improving substances, without being hindered by the disadvantages of the processes 
according to the state of the art. 

20 

The invention 

The object of the invention is to provide a mild and cheap refining method for the purification of edible oils and in 
the same time to provide oils with a specific flavour profile or even without any flavour (bland flavour). 
25 Surprisingly a refining process has been found comprising individual steps which are each considered as being 

natural, which in spite of the mild conditions applied, can afford a purified oil which is suited for direct consumption and 
which can be qualified as "natural". Its appearance and flavour are of a surprisingly high quality. 

According to the invention a method is provided for refining a triglyceride oil which comprises acidifying the oil and 
removing substances which separate from the oil, followed by gas stripping of the oil at a temperature of 60-l60°C, 
30 characterised in that the stripping treatment is preceded by a heat treatment, which consists of keeping the oil at a 
temperature of 30-180°C. 

With this method the flavour profile of the oil can be modified, including the complete removal of flavour. 
Detailed description 

35 

Without wanted to be limited by theory it is believed that during the heating treatment decomposition occurs of 
unwanted oil substances, particularly destabilising peroxides, into harmless or even flavour imparting compounds such 
as ketones, aldehydes or alcohols. 

The treatment of the invention is denoted as mild in contrast to the usual, demanding refining treatments comprising 
40 use of chemicals and/or high temperatures, such as alkaline deacidification, bleaching and deodorising at temperatures 
>200°C. 

The temperature of the heat treatment preceding the stripping of the oil is in the range of 30-1 80°C, preferably 
40-160°C and more preferably 60-160 a C. A suitable duration of the heat treatment may be in the range of one hour 
to one week,, and preferably is between 5-40 h. It goes without saying that when the process temperature is decreased, 
45 the process time should be increased to obtain sufficient effect. Therefore time and temperature should be properly 
attuned to each other so that a refined oil is obtained with a satisfying flavour. 

On behalf of the removal of substances which separate from the oil an adsorbent, for example silica, may be 
admixed before filtration. 

When the heat treatment according to the invention is carried out in the presence of an additive consisting of a 
50 relatively small amount of an acid and/or an antioxidant, preferably a tocopherol, the duration of the treatment may be 
considerably shortened. 

For example, without the additive a suitable time is 14-15 h at a temperature of about 120°C, but with the additive the 
same effect is obtained within 7-8 h at the same temperature. The amount of additive is 10-2000 ppm, preferably 
100-2000 ppm calculated on oil. A suitable amount is 500 ppm. On behalf of its addition the acid may be dissolved or 
55 dispersed in a suitable harmless liquid. 

For acidifying the oil as mentioned above preferably natural acids are used, which may advantageously b selected 
from the group comprising citric acid, tartaric acid, malic acid, lactic acid and acetic acid. Such natural acids are pre- 
ferred as they contribute to the 'green' character of the refining method of th present invention. In this respect also 
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natural extracts or compositions containing such acids are mentioned, like lemon-juice and the like. 

The gas stripping is carried out according to methods known in the art with the proviso that preferably temperatures 
are practised which ar moderate. Moderate stripping temperatures suitable for the purpose of this invention are defined 
as being in the range of 30-200°C. The temperature according to the invention is 60-1 60°C. A suitable period of time 
5 for gas stripping is 1-100 h, preferably 1-10 h. By properly attuning stripping time and temperature it is possible to 
obtain an oil with a characteristic and attractive flavour profile or even an oil being completely disposed of flavour (bland 
flavour). 

Although the process according to the invention can be used with any kind of edible oil. either from animal or 
vegetable origin, it is particularly suitable for the purification of natural oils which have been obtained from a natural 
w source and which after a mild refining treatment are ready for direct consumption such as sunflower oil, palm oil, olive 
oil, rape seed oil etc. 

The present refining treatment may be combined with other known mild treatments such as washing with water, 
centrifuging or filtration, comprising membrane filtration. 

Stripping is suitably effected by blowing steam or an inert gas such as nitrogen through the oil. 

During the heating period it is recommended to protect the oil from the outer air by a nitrogen blanket to prevent 
oil oxydation. 

Bland flavour oils which have been obtained by the process of the invention are characterised by a free fatty acids 
content of at least 0.1 wt.% and a POV-value of less than 1 or even less than 0.5. 

Thus, according to the invention, it is possible to improve and to attune or to remove the flavour of an edible oil 
20 applying mild processing conditions and without the addition of non-natural flavour imparting substances to the oil. The 
oil may be featured as a "natural" oil for still another reason because the process can dispose of the usual bleaching 
treatment which removes carotenoids, so that the natural colour of the oil is retained. 

The oils according to the invention can be used as such for consumption, or they may be processed further. The 
invention therefore finally provides an edible composition containing a refined oil according to the invention. The refined 
25 oils according to the invention may be used for example as ingredients in the preparation of edible compositions, such 
as water and oil emulsions, e.g. mayonnaise, dressings, fat spreads or processed cheese. Since the fat component 
of such products may be quite substantial, consequentially the flavour of the oil may contribute considerably to the 
flavour of the end product. 

. The oil refined according to the invention still has most of the original carotenoids present, whereas an oil refined 
30 according to the art has no carotenoids left. The oil refined according to the invention can therefore be used as a natural 
colourant in products, e.g. spreads, having the advantage that no taste is present which could interfere with the desired 
taste of the product. 

The following Examples illustrate some specific embodiments of the present invention in greater detail. All per- 
centages are % by weight on oil unless indicated otherwise. 
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Example 1 



A 5 kg sample of a crude sunflower oil, containing phosphorous containing substances corresponding to 22 mg 
P/kg oil and free fatty acids corresponding to 0.69 %, was degummed at a temperature of 90°C. 0.10 % of a citric acid 

40 solution (50 % concentration) was added and after 15 min 0.2 % of water was added. After another 15 min 1 .0 % of 
Trisyl (Davidson Chemical Division of W.R. Grace & Co.) was added and after 30 min water was removed from the 
mixture by drying at subatmospheric pressure until the water content was less than 0.1 %. After cooling the mixture to 
a temperature of 40°C, the solids were filtered off. 

The degummed oil heated to 120°C oil was stirred for 15 h under N 2 -blanketing and subsequently stripped with 

45 steam at 120°C for 5 h. The flavour was completely removed. A reference sample (A) comprising the same oil, was 
subjected to the same degumming pretreatment, however, after filtration it was deodorised immediately by stripping 
with steam at 180°C for 5 h. 

Another reference sample (B) comprising the same oil, was treated like sample (A) but stripped at 120*C for 5 h. 

The analytical data of the crude oil, the oil refined by the method according to the invention and the reference 
so sample (A) are listed in Table I. 

The fresh taste of the oil prepared according to the example and the oil of sample (A) was good. Even after 28 
weeks of storage the taste was still acceptable for both exemplified oils. 

However, the oil sample (B) which had only been subjected to stripping at 120°C, was immediately rejected by a test 
panel. 

55 
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Table I 



5 



Oil 


FFA (% wi\ 


POV fmeaOVka) 


P (ma/ka) 


Fe (tnaJka) 


P232 n%/1cm) 


E268 (1%/1cm* 


Crude 


0.69 


3.3 


21.6 


0.07 


2.88 


0.69 


Invention 


0.55 


0.3 


<2 


<0.01 


2.77 


1.11 


Reference (A) 


0.03 


0 


<2 


<0.01 


2.57 


1.33 



/a Example 2 

To a 5 kg sample of crude palm oil at a temperature of 90°C 0.10% of citric acid solution (50%) was added and 
after a residence time of 15 minutes 0.2% of water was added. After another 15 minutes 1.0% of Trisyl (Davidson 
Chemical Division of W.R. Grace & Co.) was added and 30 minutes later water was removed from the mixture by drying 

T 5 at subatmospheric pressure until the water content was less than 0.1%. After cooling the mixture to a temperature of 
40°C f the solids were filtered off. The oil was then heated to 120°C, stirred for 15 hours under N 2 blanketing and 
subsequently deodorized for 5 hours at 120 & C. The flavour of the oil was completely removed. 

For comparison, a reference sample containing the same oil wfes subjected to traditional palm oil refining comprising 
alkaline neutralisation and bleaching according to the art and, after filtration, deodorizing at 240°C for 2 hours. The 

20 fresh taste of both treated oils was good. 

The analytical data of the crude oil, the oil refined according to the invention and the reference are listed in Table II 



Table II 
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FFA (% wt) 


POV (meqO^kg) 


E232 (1%/1cm) 


E268 (1%/1cm) 


Carotene (mg/kg) 


Crude 


4.40 


4.3 


1.82 


0.45 


497 


Invention 


3.97 


0 


1.43 


0.35 


377 


Reference 


0.08 


0 


2,10 


1.19 


0.4 



Example 3 

The same experiments as described in Example 1 were repeated on pilot plant scale (75 kg) with good result: in 
Table III the analytical data of the crude oil, the oil refined according to the invention and reference sample (A) are 
listed. After deodorization the fresh taste of the oil treated according to the invention and the reference sample A was 
excellent. After 6 months of storage at 1 5°C in plastic bottles the taste of both treated oils was still qualified as excellent. 



Table III 





FFA 


P 


Fe 


E 2 32 


^268 


POV 


Crude 


0.69 


13 


0.14 


2.39 


0.24 


4 


Inventio 
n 


0.65 


<1 


<0.01 


2.54 


0.61 


0 


Ref. A 


0.03 


<1 


<0.01 


n.m. 


n.m. 


0 



Example 4 

A crude sunflower oil was split in two equal samples. To one sample 0.1% citric acid (50% solution) was added, 
whereas to the second sample nothing was added. 
50 Subsequently both oils were heated under nitrogen for 1 0 hours at 1 20°C. In Table IV the POV values at different times 
are shown. This example clearly shows that the presence of citric acid during the heating treatment increases the 
decomposition rate of peroxides (indicated by decreasing POV-value). 

55 



4 



EP 0 672 096 B1 



Table IV 



Time ( h urs) 

f Iff fw 1 f ■ ^/ 


POV(meq.02/kg) 


IAS If k/iiit /sltris* aaU 

witnoui curie acta 


500 ppm citric acid 


o 


lUU 


100 


2 


67 


55 


4 


42 


37 


6 


29 


23 


8 


20 


11 


10 


18 


2 



Claims 

1. Method for refining a triglyceride oil comprising acidifying the oil and removing substances which separate from 
the oil, followed by gas stripping of the oil at a temperature 60-1 60°C, characterised in that the stripping treatment 
is preceded by a heat treatment, consisting of keeping the oil at a temperature of 30-1 80°C, preferably 40-1 60°C. 

2. Method according to claim 1, characterised in that during the heat treatment the oil is kept at a temperature of 
60-160°C. 

3. Method according to one or more of claims 1 -2, characterised in that the duration of the heat treatment is comprised 
between one hour to one week, preferably between 5-40 h. 

4. Method according to one or more of claims 1 -3 ( characterised in that during the heat treatment the oil contains an 
* additive consisting of an acid and/or an antioxidant, which amounts to 10-2000 ppm calculated on oil. 

5. Method according to one or more of claims, 1 -4 characterised in that for acidifying the oil a natural acid is used. 

6. Method according claim 5, characterised in that the natural acid is selected from the group comprising citric acid, 
tartaric acid : malic acid, lactic acid and acetic acid or natural extracts or compositions containing such acids. 

7. Method according to one or more of the preceding claims, characterised in that, the duration of the gas stripping 
is comprised between 1-100 h. 

8. Method according to claim 8, characterised in that, the duration of the gas stripping is comprised between 1 -10 h. 

9. Method according to on ore more of the preceding claims, characterised in that the oil is protected from oxidation 
during the heat treatment by a blanket of nitrogen. 

10. Refined triglyceride oil obtainable by the method according to one or more of the preceding claims. 

11. Refined triglyceride oil, characterised by a free fatty acids content of at least 0.1 wt.%, a POV-value less than 1 
and a bland flavour. 

12. Refined triglyceride oil according to claim 12, characterised by a POV-value less than 0 5 
so 

13. Edible composition containing a refined triglyceride oil according to claims 11-12. 
Patentanspruche 

55 

1. Verfahren zum Raffinieren eines Triglyceridols, das das Ansauem des 6ls und das Entfernen von sich vom 6i 
abscheidenden Substanzen, g folgt vom Gas-Strippen d s 6ls bet einer Temperatur von 60-1 60°C umfaGt, da- 
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durch gekennzeichnet, daG der Stripp-Behandlung ine Warmebehandlung vorgeschattet ist, die daraus besteht, 
daG das 6l b i einer Temp ratur von 30-1 80°C, vorzugsweise 40-1 60°C, gehalten wird. 

2. Verfahren gemaG Anspruch 1 , dadurch gekennzeichnet, daG wahrend der Warmebehandlung das Of bei einer 
5 Temperatur von 60-1 60 9 C gehalten wird. 

3. Verfahren gemaB inem Oder mehreren der Anspruche 1 bis 2, dadurch gekennzeichnet, daG die Dauer der War- 
mebehandlung eine Stunde bis eine Woche, vorzugsweise 5 bis 40 h, betragt. 

10 4. Verfahren gemaB einem oder mehreren der Anspruche 1 bis 3, dadurch gekennzeichnet, daG das 6l wahrend der 
Warmebehandlung ein Additiv enthalt. das aus einer Saure und/oder einem Antioxidans besteht und das, bezogen 
auf Ol, in einer Menge von 10-2000 ppm vorliegt. 

5. Verfahren gemaB einem oder mehreren der Anspruche 1 bis 4, dadurch gekennzeichnet, daG zum Ansauem des 
15 6ls eine naturliche Saure verwendet wird. 

6. Verfahren gemaB Anspruch 5, dadurch gekennzeichnet, daG die naturliche Saure aus der Zitronensaure, Wein- 
saure, Apfelsaure, Milchsaure und Essigsaure oder naturiicne Extrakte oder Zusammensetzungen, die solche 
Sauren enthalten, umfassenden Gruppe ausgewahft ist. 

20 

7. Verfahren gemaB einem oder mehreren der vorangegangenen Anspruche, dadurch gekennzeichnet, daB die Dau- 
er des Gas-Strippens 1 bis 100 h betragt. 

8. Verfahren gemaB Anspruch 7, dadurch gekennzeichnet, daG die Dauer des Gas-Strippens 1 bis 10 h betragt. 

9. Verfahren gemaB einem oder mehreren der vorangegangenen Anspruche, dadurch gekennzeichnet, daB das 6i 
vor der Oxidation wahrend der Warmebehandlung durch einen Stickstoffschutzmantel geschutzt ist. 

10. Raffiniertes Trigiyceridol, das durch das Verfahren gemaB einem oder mehreren der vorangegangenen Anspruche 
30 erhaitlich ist. 

11. Raffiniertes Trigiyceridol, gekennzeichnet durch einen Gehalt an freien Fettsauren von mindestens 0,1 Gew.-%, 
einer POZ von weniger als 1 und einem Bland-Aroma. 

35 12. Raffiniertes Trigiyceridol gemaG Anspruch 11, gekennzeichnet durch eine POZ von kleiner 0,5. 

13. EBbare Zusammensetzung, die ein raffiniertes Trigiyceridol gemaB den Anspruchen 10 bis 12 enthalt. 
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40 Revendications 

1. Proc£d§ pour raffiner une huile de triglyceride, comportant I'acidification de I'huile et Elimination des substances 
qui se separent de I'huile, suivi par un fractionnement gazeux de {'huile k une temperature de 60 & 160°C, carac- 
terise en,ce que le traitement de fractionnement est precede par un traitement thermique, qui consiste k maintenir 

45 I'huile a une temperature de 30 a 180°C, de preference de 40 & 160°C. 

2. Procede selon la revendication 1 , caracterise en ce que, pendant le traitement thermique, I'huile est maintenue a 
une temperature de 60 a 160*C. 

50 3. Proc6d6 selon Tune ou plus d'une des revendications 1 et 2, caract6ris6 en ce que la dur6e du traitement thermique 
est comprise entre 1 heure et 1 semaine, de preference entre 5 et 40 heures. 

4. Procede selon une ou plus d'une des revendications 1 a 3, caracterise en ce que pendant le traitement thermique, 
I'huile renferme un additif constitue d'un acide et/ou d'un agent anti-oxydant en une quantite allant jusqu'S 10 & 

55 2000 ppm, calculee en se basant sur I'huile. 

5. Procede selon une ou plus d'une des revendications 1 a 4, caracterise en ce que pour I'acidification de I'huile, un 
acide naturel est utilise. 
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6. Procddd seton la revendication 5, caract6ris6 en ce que I'acide naturel est choisi dans te groups constrtud de 
I'acide citrique, d I'acide tartriqu , d Pacide malique, de i'acide lactique et de I'acide acStique ou bien d'extraits 
naturals ou de compositions renfermant ces acides. 

7. Proc§d6 selon une ou plus d'un des revendications priced ntes, caract6ris6 en ce que la dur6e du fraction nement 
gazeux est comprise entre 1 et 100 heures. 

8. Proc§d6 selon la revendication 8, caract6ris6 en ce que la dur6e du fractionnement gazeux est comprise entre 1 
et 10 heures. 

9. Proc6d6 selon une ou plus d'une des revendications pr6c6dentes, caract6ris6 en ce que I'huile est prot6g6e de 
I'oxydation pendant le traitement thermique par une couverture cfazote. 

10. Huile de triglyceride raffin^e, susceptible cfdtre obtenue par le proc£d6 selon une ou plus d'une des revendications 
pr6c6dentes. 

11 . Huile de triglyceride raffin£e, caract6risee par une teneur en acides gras libres d'au moins 0, 1% en poids, un indice 
POV inf6rieur k 1 et une saveur douce. 

12. Huile de triglyceride raffin6e selon la revendication 12, caract6ris6e par un indice POV interieur k 0,5. 

13. Composition comestible renfermant une huile de triglyceride raffinee selon les revendications 11 et 12. 



